Morphological and functional adaptation of the small intestine after colectomy and ileal pouch-anal anastomosis in rats.
This study investigated morphological and functional changes in the small bowel after colectomy and ileal pouch-anal anastomosis (IPAA). In 15 rats electrolyte, glucose, and water absorption was determined by in vivo single-pass perfusion of the proximal and distal small intestine 15 weeks after IPAA. Afterwards the small intestine was resected for morphometric evaluation. Controls were 15 identically treated rats without operation. IPAA led to a significant increase in the small intestinal diameter and a significant increase in villus length and density, which was more apparent in ileum than in jejunum. Therefore the mucosal surface per unit serosa increased significantly by 59% in the jejunum and by 76% in the ileum. In the pouch there was a significant increase in goblet cell density, crypt depth, and diameter of the muscularis which was not detectable in the segments proximal from the pouch. Due to the increase in mucosal surface there was a significant increase in total glucose and electrolyte and sorption in the ileum while absorption rates per unit mucosa were unchanged, with the exception of an increase in mucosal sodium absorption. Jejunal absorption and ileal absorption of water remained unchanged. Adaptation of the small intestine after IPAA leads to colonic metaplasia in the pouch and intestinal hyperplasia proximal from the pouch. The loss of colonic absorption is compensated by the increase in ileal mucosal surface with subsequently elevated electrolyte and glucose absorption. Changes in intestinal permeability may be responsible for additional water depletion, which is compensated by the upregulation of enteric water and sodium absorption.